Abstract Three monophyletic branches are strongly supported in a phylogenetic analysis of the Teloschistaceae based on combined data sets of internal transcribed spacer and large subunit nrDNA and 12S small subunit mtDNA sequences. 
The taxonomy of the Teloschistaceae has developed rapidly since 2012. A large number of new genera, based on molecular phylogeny investigations, have been proposed [1] [2] [3] [4] [5] [6] [7] . The number of genera in the Teloschistaceae increased from 10 in Kärnefelt [8] to 29 [1] and to presently 67 [5-7, 9, 10] . The family is divided in three, Caloplacoideae Teloschistoideae, and Xanthorioideae [3, 11] or four subfamilies [12] .
Three new, monotypic genera were discovered within this study and are described below: Jasonhuria for the Eastern Asian Caloplaca bogilana; Loekoesia for the South Korean Caloplaca austrocoreana; and Olegblumia for the European and North American Caloplaca demissa.
MATERIALS AND METHODS
Specimens were examined using standard microscopical techniques, i.e., hand-sectioned under a Nikon SMZ-645 dissecting microscope (Nikon Corp., Tokyo, Japan), sections were observed under a Nikon E-200 and Olympus BX-51 microscope (Olympus, Tokyo, Japan). Spot test reactions were performed on thalli. Chemicals were extracted in analytical grade acetone in a 1-mL Eppendorf tube. Thin layer chromatography (TLC) was performed using a glass plate coated with TLC Silica gel 60, in solvent system A (toluene : dioxin : acetic acid = 180 : 45 : 5) [13] .
Total DNA was extracted directly from the thalli according to Ekman [14] and was purified with DNeasy Plant Mini Kit (Qiagen, Hilden, Germany). The nuclear ribosomal RNA gene region including the internal transcribed spacers 1 and 2 and the 5.8S subunit (ITS) was amplified using the primers ITS1F [15] and ITS4 [16] , the 28S large subunit (LSU) using the primer LR5 [17] , and the 12S mtSSU using the primers mtSSU1-mtSSU3R and mtSSU2R [2, 18] .
The amplification was done using a Takara JP/TP600 PCR machine (Takara Bio Inc., Tokyo, Japan). One initial cycle of 5 min at 94 1). Phylogenetic analysis was performed using the ITS region and LSU gene of nrDNA and 12S SSU mtDNA sequences of the treated fungi retrieved from the GenBank database and the 5 lichen-forming fungi investigated in this study. Sequence alignment was conducted in BioEdit and a phylogenetic tree was generated by the maximum parsimony, minimum evolution, and maximum likelihood analysis methods performed in MEGA 5.0 [25] with the number of bootstrap trials set to 1,000. Altogether 27 sequences on nrDNA and mtDNA are submitted to GenBank. Thallus saxicolous, crustose, areolate to cracked areolate, grey to greyish white. Cortex paraplectenchymatous, necral layer absent. Apothecia biatorine to lecanorine, adnate to sessile; disc orange-brown to brownish red to rust-red, plane to convex, epruinose; thalline margin concolorous with the thallus; proper margin black. Hymenium hyaline, hypothecium hyaline, without oil-droplets; true exciple paraplectenchymatous, outer region ± aeruginose pigmented. Paraphyses thin, with a few swollen cells at the top. Asci 8-spored, ascospores polarilocular, ellipsoid, ascospore septum of medium width. Pycnidia present, ostiole black. Conidia ellipsoid. Chemistry: Thallus and medulla K+ yellow, C−, Pd−, UV−. Apothecial discs K+ red, C−, Pd−. Ostiolar tissue of pycnidia and aeruginose region of proper exciple K−. Constituents: atranorin, gyrophoric and lecanoric acids (major compounds), parietin (traces). Ecology: Known from the coastal regions, where it grows abundantly on large siliceous boulders (rocks) both on subvertical and horizontal faces exposed to the sun along with Caloplaca kobeana (Nyl.) Zahlbr., Buellia spp., Lecanora spp., Heterodermia diademata (Taylor) D. D. Awasthi, Physcia spp., Endocarpon petrolepideum Ach., Phylliscum spp., Aspicilia spp., Xanthoparmelia saxeti (Stizenb.) Amo de Paz, A. Crespo, Elix et Lumbsch, Xanthoparmelia spp., Ramalina spp., Verrucaria spp. Species diversity: Jasonhuria is presently a monophyletic genus; however, it is likely that additional species, occurring in Eastern Asia, will be described in the genus.
RESULTS AND DISCUSSION

Distribution:
The type species was originally found in Bogil Island, southern South Korea, but is now, in addition, known from numerous coastal, inland and island localities. Etymology: The genus honours the South Korean lichenologist Prof. Jae-Seoun Hur (Suncheon, Korean Lichen Research Institute [KoLRI], South Korea), the founder of the KoLRI of Sunchon National University, to acknowledge his great contributions to the Korean lichen flora, his investigations of complete genomes of lichen-forming fungi including their practical application, Prof. Hur furthermore described the type species of the genus. Taxonomic notes: The genus Jasonhuria is characterized by a crustose, cracked areolate to areolate, greyish thallus, reacting K+ yellow, a rust-red apothecial disc, a black proper margin, a grey thalline margin and maritime distribution, as well as atranorin, gyrophoric and lecanoric acids as major compounds.
Molecular data of Caloplaca agrata (Vain.) Zahlbr., C. leptozona (Nyl.) Zahlbr., C. subleptozona Y. Joshi et Upreti, C. poliotera (Nyl.) J. Steiner, and C. subpoliotera Y. Joshi et Upreti, supposed to be related with the type species are missing. Possibly some of them will become members of the new genus after future analyses.
Jasonhuria is similar to Usnochroma Søchting, Arup et Frödén in having gyrophoric acid, but differs in having a white or whitish grey colour of thallus (vs. pale yellow), in having anthraquinones in the thallus (vs. thallus without anthraquinones), and in the lack of usnic acid in the thallus.
Jasonhuria forms a weakly supported clade together with the genus Loekoesia, why we prefer to describe two monotypic genera (Fig. 1) . Furthermore, preliminary analyses reveal several undescribed species in both genera, forming two strongly supported clades. Thallus crustose, entire to areolate; plumbeus or lead grey to greyish white with brighter white soralia, sometimes coalescing in places; soralia rounded, stipitate, often aggregated in irregular groups; soredious mass bluish or becoming whitish. Soredia powdery, bluish. Hypothallus bluish black. Apothecia black, biatorine; true exciple paraplectenchymatous with well-developed matrix; ascospores bipolar hyaline, elongated ellipsoid with rounded ends, ascospore septum North American species growing on calcareous and noncalcareous rocks, having a blue-grey thallus, stipitate areoles, a thick irregular cortex with an epinecral layer, and clumps of algae forming a variegated surface. Thus, Loekoesia austrocoreana differs from C. albovariegata by a regular cortex, presence of a lower hymenium, shorter and narrower ascospores and wider ascospore septa, a distinctly bluish epihymenium and a bluish lateral true exciple and a K− reaction in the thalline cortex and the lateral outermost part of the true exciple, as well as in the lack of an epinecral layer and clumps of algae [4, [26] [27] [28] .
A number of other members of the genus Pyrenodesmia A. Massal., i.e., P. variabilis (Pers.) A. Massal., 'Caloplaca' conversa (Kremp.) Jatta, 'Caloplaca' atroalba (Tuck.) Zahlbr., 'Caloplaca' peliophylla (Tuck.) Zahlbr., differ from Loekoesia austrocoreana in having much wider ascospores and in the lack of soredia. 'Caloplaca' oblongula (H. Magn.) Wetmore differs from Loekoesia austrocoreana in having light purplish brown epihymenium, in having non-septate or one-septate, larger longer and wider ascospores (15.5~21 × 5.5~8.5 µm vs. 13~14 × 5~6 µm), with narrower septa (0~1.5 µm vs. 46 µm wide), as well as in having a K+ purple apothecial margin [28] .
The genus Loekoesia is similar to some representatives of the Australian genus Marchantiana S. Y. Kondr., Kärnefelt As mentioned earlier, Loekoesia forms a weakly supported clade together with the genus Jasonhuria. However, preliminary analyses show that hirtherto undescribed species are to be described in both genera proposed here, forming two strongly supported clades, explaining why two new genera are described already. The brownish lobate thallus, containing the depsidones vicanicin and caloploicin, shows similarity with some species of the genus Elenkiniana.
The lobate soredious thallus reminds of some species of the genus Leproplaca, particularly L. cirrochroa (Ach.) Th, Fr., but differs by its brownish thallus, compared with bright yellow to bright orange or reddish orange in Leproplaca. Further differences are the brownish soredious mass, not bright yellow, and the depsidones instead of anthraquinones of the parietin chemosyndrome in Leproplaca.
This new monotypic genus is known only as sterile and was earlier positioned in the Lecanoraceae, in the genera Lecanora and Placolecanora Räsänen, because of its general appearance. Molecular analyses finally confirmed its position in the Teloschistaceae [21] where Olegblumia appears as a sister group to the genus Usnochroma. Conclusions. Future analyses of molecular characters reveal additional species to be described in all the three monotypic genera proposed here, which very likely will confirm their necessity analyses in which additional genera of the Caloplacoideae, firstly Mikhtomia s. lat., Variospora s. lat. and Seirophora s. lat., will be included and discussed.
